p21 with a phenylalanine 28----leucine mutation reacts normally with the GTPase activating protein GAP but nevertheless has transforming properties.
The H-ras gene product p21H has been mutated at Phe-28, which makes a hydrophobic interaction with the guanine base of bound GDP/GTP. The mutation Phe-28----Leu drastically increases nucleotide dissociation rates without affecting association rates. This is due to a perturbed binding of base, alpha- and beta-phosphate, and Mg2+, as evidenced from 31P NMR and fluorescence measurements. The region around the gamma-phosphate appears normal. The affinity of Mg2+ for both the di- and the triphosphate conformation of the mutant was also measured by fluorescence. The association constant is 3.5 x 10(7) M-1 for the Gpp(NH)p complex, 500 times higher than for the GDP form. The mutation does not change appreciably the intrinsic or the GTPase activating protein (GAP)-stimulated GTPase. The mutated protein induces neurite differentiation however when pressure-loaded into PC12 cells, which is equivalent to transformation of NIH 3T3 cells. This shows that p21 (F28L) is converted to the GDP bound form by GAP but is transforming because the high dissociation rate for nucleotides leads to a protein predominantly in the active GTP bound form.